Introduction
Avulsion fractures result when the fracture fragment is pulled from its parent bone by forceful contraction exerted by a tendon or ligament. Apophyseal avulsion injuries are common to the adolescent and young adult population, between 14 to 25years of age. These injuries are commonly seen among professional athletes and those participating in sports. A history of mosh pit activity has been elicited in some teenagers with no other sporting history, as has been described in our case series. We need to be cognizant of these strainrelated injuries when dealing with fractures in young adults.
Case Report
We report two cases of iliac apophyseal fractures following mosh pit activities in adolescents.
Case 1
A 13 year-old female presented to the Emergency Department (ED) with a one-day history of right hip pain after participating in mosh pit activities. She denied any past medical history of right hip pain, direct trauma or fever. Vital signs were as follows: Temperature 36.88°C (98.4°F), heart rate 66 beats/minute, blood pressure 122/70mmHg, respiratory rate 18 breaths/minute and oxygen saturation 99% room air. In the ED she was limping. Physical examination revealed tenderness over the anterior iliac crest. Active range of motion of the right hip was limited due to pain. The remainder of the examination was unremarkable. A radiograph of her pelvis revealed an avulsion fracture of the right anterior superior iliac spine (Figure 1 ).
Case 2
A 15 year-old male, with no significant past history presented to the ED with right hip pain. Two weeks prior, he attended a concert in a mosh pit, noting right hip pain for 2 days following the event. He did not seek medical attention and was able to ambulate. The pain
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Mosh pit, Avulsion fracture, Hip pain, Limping, Adolescents gradually resolved with rest and ibuprofen. He resumed his mosh pit activity one day prior to presentation, where he stated that he heard a crack in his right hip. He was unable to ambulate at the scene. He reported a non-radiating pain, with a score of 8/10, worsened when lying down and improved with sitting. Vital signs were as follows: Temperature 36.77°C (98.2°F), heart rate 68 beats/minute, blood pressure 128/70mmHg, respiratory rate 18, and oxygen saturation 99% room air. Examination of his right hip revealed tenderness to palpation over the joint and a decreased range of movement at his hip joint. His plain radiograph of the pelvis revealed an avulsion fracture of the right anterior superior iliac spine (Figure 2 ).
Discussion Anatomy
The direct head of the rectus femoris muscle originates from the anterior inferior iliac spine and inserts through the common quadriceps tendon onto the tibial tubercle. Because it crosses two joints, patients with anterior inferior iliac spine avulsion fractures may have weakness in hip flexion and knee extension. The Sartorius muscle originates from the anterior superior iliac spine. Avulsion at the origin will result in weakness of flexion and abduction at the hip joint and flexion at the knee joint. The tensor fasciae latae originates from the iliac crest and inserts at the iliotibial tract. Avulsion at the origin may result in weakness of flexion and abduction at the hip joint. Apophyseal avulsion fractures of the iliac crest are usually the result of a trunk twisting injury. Weakness of knee flexion and hip extension are characteristic of avulsion fractures in the ischial tuberosity, since it is the proximal attachment site of the hamstrings [1] .
Mechanism
Typical avulsion fractures are described as involving forceful muscle contraction during sports activities. Apophyseal avulsion fractures are usually caused by hip hyperextension and knee flexion [2] . The mechanism is an indirect injury, a sudden forceful muscular contraction pulling on sections of bone. Fractures occur when a significant force impacts the apophyses, which are the weakest link in the musculoskeletal chain [3, 4] . These fractures could be mistaken for insertional tendinitis or musculo-tendinous tear [5] . They are more common in boys [6] and occur predominantly during athletic activities [7] . The most commonly involved sports are soccer, football, skating and gymnastics [8] . The most common sites of injury are the anterior inferior iliac spine, anterior superior iliac spine, and ischial tuberosity; hence involving the rectus femoris, sartorius and hamstring muscles, respectively [9] .
Presentation
The usual presentation includes localized pain and swelling, limping and limited range of motion. Physical examination is conducted with the patient in a supine position. It may reveal pain on passive stretch of the muscle [8] . Plain radiographs of the pelvis can help make the diagnosis and determine the degree of fracture displacement. MRI can be used to identify any ligament tears if any, in the case of normal radiography. Most avulsion fractures can initially be treated conservatively with bed rest and pain medications, followed by non-weight bearing use of crutches for the first week to avoid further avulsion [10] . More than 3cm of displacement may warrant open reduction and internal fixation [1] .
Conclusion

1)
In the absence of direct trauma or sporting history, a high index of suspicion is necessary to diagnose apophyseal avulsion fractures.
2) "Moshing" has become an increasingly popular activity in the teenage population. Emergency physicians should be vigilant and inquire about participation in such activities, especially in the absence of other sporting injury causing trauma or hip pain.
3) Conservative management and rest is generally required to treat a majority of the patients with apophyseal avulsion fractures with diagnosis being made by plain radiograph. However, CT scan may sometimes be needed for adequate delineation.
